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Petroleum and their Related Products of Synthesis or Biological Origin Sectional Committee, PCD 03 


FOREWORD 


This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Petroleum and their Related Products of Synthesis or Biological Origin Sectional Committee had been 
approved by the Petroleum, Coal and Related Products Division Council. 


This standard was first published in 2012. The first revision has been brought out to keep pace with the latest 
technological developments and international practices. In this revision, the following major changes have been 
made: 


a) Liquefied Natural Gas (LNG) has been incorporated in the scope of the standard; 
b) Requirements of total sulphur, carbon dioxide and nitrogen have been modified; and 
c) New requirement for Gross Calorific Value (GCV) of gas has been incorporated. 


The purpose of this standard is to provide manufacturers, vehicle operators, natural gas producers, processors, 
fuelling station operators and others involved in handling and usage of the compressed or liquefied natural gas 
(CNG/LNG) for automotive industry, with the information on the fuel quality parameters for CNG/LNG driven 
vehicles. 


Fuel meeting the requirements of this standard should: 


a) provide for the safe operation of the vehicle and associated equipment needed for its fuelling and 
maintenance; 


b) protect the fuel system from the detrimental effects of corrosion, poisoning, and liquid or solid 
deposition; and 


C) provide satisfactory vehicle performance under any and all conditions of climate and driving demands. 
Some aspects of this standard may also be applicable for the use of CNG/LNG in stationary combustion engines. 


Since natural gas is a natural product with varying composition and does not need the sophisticated processing 
required for crude oil, it is not possible to specify an exact gas quality. However, the need of an Indian Standard 
Is felt, in view of increased usage of CNG/LNG in public transport, specifically in metro cities, to combat the 
menace of vehicular pollution menace. The presence of compounds like CO», H2S and O, vary from one natural 
gas composition to another depending on the source. These compounds cause corrosion to different components 
of the engine. The best way to handle corrosive components 1s through the elimination of liquid water. From the 
experience of the OEMs it is observed that too much of oil content is detrimental to the fuel system and also 
displaces the volume in the fuel circuit of the vehicle. The compressor can break down, if the hydrocarbon liquid 
Is present in the natural gas. The formation of hydrates in the container or piping must also be prevented to avoid 
corrosion of the metal components. 


All these factors pose problem in formulating a specification for CNG/LNG fuel for satisfying the vehicle 
performance requirements, safety, health and environmental issues. However, attempt has been made to identify 
and specify the critical requirements regarding the gas composition in addition to some of the performance 
requirements, keeping in mind the ultimate vehicle performance. 


As the supply of CNG/LNG is mostly done in the country by the retail outlets immediately after compression of 
the natural gas received through pipelines from the gas producers, no separate packing and marking clause has 
been included in the standard. However, storage, compression and supply of the fuel should be done as per the 
instructions given by the producers and by the automotive manufacturers using CNG/LNG. The quality 
requirements of both CNG and LNG remains same. 


In the preparation of this standard, considerable assistance has been derived from SAE paper 892133, SP-798, 
September 1989 Natural gas vehicles — A review of the state of the art”. 


The composition of the Committee responsible for the formulation of this standard is given in Annex B. 


For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 2022 “Rules for rounding off numerical values (second revision)”. The number of significant places retained 
in the rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 


COMPRESSED NATURAL GAS (CNG) AND LIQUEFIED 
NATURAL GAS (LNG) FOR AUTOMOTIVE PURPOSES — 
SPECIFICATION 


1 SCOPE 


This standard prescribes the requirements and the 
methods of sampling and test for natural gas (NG) at 
the point of use for automotive purposes. 


This standard pertains to natural gas as it enters the 
fuel containers on the vehicle. NG delivered to a fuel 
refueling station tend to vary sometimes with the 
supply composition in the vehicles. Any alteration 
in this respect to meet the specification requirements 
thus becomes the responsibility of both the supplier 
and the refueling station operator, who would 
determine the operating conditions accordingly. 


2 REFERENCES 


The standards listed in Annex A contain provisions 
which, through reference in this text, constitute 
provisions of this standard. At the time of 
publication, the editions indicated were valid. All 
standards are subject to revision and parties to 
agreements based on this standard are encouraged to 
investigate the possibility of applying the most 
recent editions of these standards. 


3 TERMINOLOGY 


For the purpose of this standard, the definitions 
given in IS 15320 (Part 1) and ISO 14532 shall 


apply. 
4 REQUIREMENTS 


4.1 NG shall be free from liquids over the entire 
range of temperatures and pressures encountered in 
the storage and dispensing system, fuel containers, 
and engine and fuel system. 


4.2 The NG fuel shall be free from particulate matter 
such as dust, dirt and mist. 
NOTE — It is essential to keep debris out of the vehicle 
containers. For this purpose, at least a 5 um filter on the fuel 
line feeding fuel into the vehicle container is recommended. 


This usage constitutes a specification for debris control 


4.3 Odour 


Natural gas delivered to any natural gas vehicle shall 


be odorized similar to a level found in the local 
distribution (see IS 15319). 


4.4 NG shall be free of methanol/glycol. 


4.5 The fuel shall also comply with the requirements 
given in Table 1. 


5 SUPPLY OF NATURAL GAS 


5.1 Natural gas shall be supplied in accordance with 
the instructions given by the automotive vehicle 
manufacturers using natural gas. 


5.2 Receipt of natural gas through pipelines by the 
retail outlet, storage, liquefaction, compression and 
dispensing shall be done in accordance with the 
instructions given by the gas suppliers. 


5.3 Regulatory provisions by the statutory 
authorities 1n this respect shall be mandatory. 


6 SAMPLING 


6.1 Proper sampling of natural gas is extremely 
important if the tests are to be significant. Samples 
of NG are examined by various test methods to 
determine physical and chemical characteristics. 
The test results are often used for custody transfer. 
It is, therefore, essential that the samples be 
representative of the product to be tested. The 
representative samples of CNG/LNG shall be drawn 
as prescribed under IS 15125. 


6.2 Measures shall be taken to avoid any 
contamination of the sample from the moment of 
sampling until the analysis can be performed. 


7 QUALITY OF REAGENTS 


Unless specified otherwise, pure chemicals and 
distilled water shall be used in tests (see IS 1070). 


NOTE — ‘Pure chemicals’ shall mean chemicals that do not 
contain impurities which affect the result of the analysis. 
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Table 1 Requirements, Limit Values, and Related Test Methods for Natural Gas for Automotive Purposes 
(Clause 4.5) 


Ref to 
(1) (2) (3) (4) 
i) Wobbe index", MJ/ m? 48.8 to 51.0 IS 14504 
ii) Water content", mg/m?, Max 5.0 IS 15641 (Part 2) 
111) Hydrocarbons (volume percent of total organic 
carbon present): 
a) Methane, Min 90.0 IS 15130 (Part 3) 
b) Ethane, Max 6.0 -do- 
c) C3 and higher HC, Max 3.0 -do- 
d) Cs and higher HC, Max 0.5 -do- 
e) Total unsaturated HC, Max 0.5 -do- 
iv) Corrosive components: 
a) Total sulphur”), mg/m?, Max 10 ASTM D3246 
b) Oxygen, volume percent, Max 0.5 IS 15130 (Part 3) 
v) Carbon dioxide and nitrogen, volume percent, Max 0.4 -do- 
vi) Other species (mole percent): 
a) Hydrogen, Max 0.1 -do- 
b) Carbon monoxide, Max 0.1 -do- 
vil) Methane number, Min 90.0 IS 15320 (Part 1) 
viii) Gas GCV, MJ/m*, Min 44.0 EN 16723-2 


NOTE — The requirement of oil content shall be added at a later stage when the test method for the same is available. 


D Requirements of standard reference conditions are according to IS 15126. 
2 Total sulphur includes the sulphur content of odorant. 
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ANNEX A 
(Clause 2) 
LIST OF REFERRED STANDARDS 


IS No./Other Title IS No./Other Title 
Standards Standards 
IS 1070 : 2023 Reagent grade water — IS 15320 (Part 1): Natural gas — Natural gas for 


IS 14504 : 2021/ 
ISO 6976 : 2016 


IS 15125 : 2002/ 
ISO10715 : 1997 


IS 15126 : 2002/ 
ISO 13443 
1996 


IS 15130 (Part 3) : 
2021/ISO 6974-3 
: 2018 


IS 15319 : 2020/ 
ISO 13734 : 2013 


Specification (fourth revision) 


Natural gas — Calculation of 
calorific values, density, 
relative density and wobbe 


index from composition 
(first revision) 

Natural gas — Sampling 
guidelines 

Natural gas — Standard 


reference conditions 


Natural gas — Determination 
of composition and associated 
uncertainty by gas 
chromatography: Pat 3 
Precision and bias (first 
revision) 


Natural gas  — Organic 
components used as odorants 
— Requirements and test 
methods (first revision) 


2012/ISO 15403- 
1:2006 


IS 15641 (Part 2) : 
2006/ISO 10101- 
2 : 1993 


ISO 14532 : 2014 
ASTM D3246 -15 


EN 16723-2 : 2017 


use as a compressed fuel for 
vehicles: Part 1 Designation of 
the quality (first revision) 


Natural gas — Determination 
of water by Kar Fischer 
method: Part 2  Titration 
procedure 


Natural gas — Vocabulary 


Standard test method for sulfur 
in petroleum gas by oxidative 
microcoulometry 


Natural gas and biomethane for 
use in transport and 
biomethane for injection in the 
natural gas network: Part 2 
Automotive fuels specification 
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ANNEX B 
(Foreword) 


COMMITTEE COMPOSITION 


Petroleum and their Related Products of Synthesis or Biological Origin Sectional Committee, PCD 03 


Organization 
Indian Oil Corporation (R & D Centre), Faridabad 
Afton Chemicals Private Limited, Mumbai 
Ashok Leyland Limited, Chennai 
Association of State Road Transport Undertakings, 
New Delhi 


Automotive Research Association of India, Pune 


Bajaj Auto Limited, Pune 


Bharat Oman Refineries Limited, Sagar 


Bharat Petroleum Corporation Limited, Mumbai 


Bio Diesel Association of India, Mumbai 


Biogas Forum India, New Delhi 
Bosch Limited, Bengaluru 


Central Pollution Control Board, (Ministry of 
Environment & Forests), New Delhi 


Centre for High Technology, New Delhi 


Centre for Science and Environment, New Delhi 


Chennai Petroleum Corporation Limited, Chennai 


Concert Trust, Consumers Association of India, 
Chennai 


Consumer Guidance Society of India, Mumbai 


CSIR - Indian Institute of Petroleum, Dehradun 


Representative(s) 
DR S. S. V. RAMAKUMAR (Chairperson) 
SHRI ANAND KUMAR 


SHRI MAHESH P. 
SHRI BALAKRISHNAN D. (Alternate) 


CAPT V. V. RATNAPARKHI 
SHRIR .R .K .KISHORE (Alternate) 


SHRI M. A. BAWASE 
SHRI M. I. JAMADAR (Alternate) 


SHRI YOGESH. R. MAHAJAN 
SHRI RAMESH GOYKAR (Alternate) 


SHRIMATI ASAWARI KELKAR 
SHRI BALA KRISHAN SRIDHAR (Alternate) 


SHRI R. SUBRAMANIAN 
SHRI C. SHANMUGANATHAN (Alternate) 


SHRI N. S. BALAMUKUNDAN 
SHRI SANJEEV GUPTA (Alternate) 


SHRI A. R. SHUKLA 
SHRI FREDRICK A. 


SHRI DINABANDHU GOUDA 


SHRI P. RAMAN 
DR N. S. RAMAN (Alternate I) 
SHRI SHEKAR KULKARNI (Alternate II) 


SHRI ANUMITA ROY CHOWDHURY 
SHRI VIVEK CHATTOPADHYAYA (Alternate) 


DR V. SELVAVATHI 
SHRI H. RAMAKRISHNAN (Alternate) 


SHRI K. KRISHNAKUMAR 
SHRI M. SOMASUNDARAM (Alternate) 


DR SITARAM DIXIT 
DR M. S. KAMATH (Alternate) 


DR ANJAN RAY 
DR THALLADA BHASKER (Alternate) 


Organization 


Directorate General of Aeronautical Quality Assurance, 
New Delhi 


Directorate General of Civil Aviation, New Delhi 


Directorate General of Quality Assurance, Ministry of 


Defence, Kanpur 


DRDO - Centre for Military Airworthiness and 
Certification, Bengaluru 


Federation of Indian Petroleum Industry, New Delhi 


General Motors India Private Limited, Halol 


Gulf Oil Lubricants India Limited, Mumbai 


Hero Motocorp Limited, New Delhi 


Hindustan Petroleum Corporation Limited, Mumbai 


Honda Cars, Noida 


Indian Oil Corporation (MKTG), Mumbai 


Indian Oil Corporation (R & D Centre), Faridabad 


Indian Oil Corporation Limited - Refineries and 
Pipelines Division, New Delhi 


Lubrizol India Limited, Mumbai 


Mahindra and Mahindra Limited, Mumbai 


Mangalore Refinery and Petro Chemical Limited, 
Mangaluru 


Maruti Udyog Limited, Gurugram 


Ministry of New and Renewable Energy, New Delhi 


Ministry of Petroleum and Natural Gas, New Delhi 
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Representative(s) 


SHRI SANTOSH NAMDEO 


SHRI RAKESH KUMAR 
SHRI AMIT GUPTA (Alternate I) 
SHRI DHARMENDRA SINGH YADAV (Alternate II) 


DR OM PRAKASH SINGH 
SHRI A. K. KANAUJIA (Alternate) 


SHRI R. SHANMUGAVEL 
SHRI R. KAMALAKANNAN (Alternate) 


SHRI D. L. N. SASTRI 


SHRI SUNIL P. S. 
SHRI RAJENDRA KHILE (Alternate) 


SHRI SANJAY KUMAR 
SHRI JENCEN MATHAI ARIVANNOOR (Alternate) 


SHRI FEROZ ALI KHAN 
SHRI RAKESH SHARMA (Alternate) 


SHRI ELECHERAN KUMAR 
SHRI SANTOSH DHAKU BHOGALE (Alternate I) 
SHRI SHITANSHU PATI TRIPATHI (Alternate II) 


SHRI TARUN BHAT 
SHRI N.S.TALIB, (Alternate) 


SHRI MANISH MALHAN 
SHRI A. S. KRISHNAMOORTHY (Alternate) 


DR AJAY KUMAR ARORA 


SHRI R. K. KAUSHIK SINGHA 
DR VARTIKA RASTOGI (Alternate) 


SHRI ANAND REDKAR 


SHRI R. RAMAPRABHU 


SHRI V. NANDA KUMAR 
SHRI SUDHEER PAI. M (Alternate) 


SHRI AJAY KUMAR 
SHRI NISHANT SARNA (Alternate I) 
SHRIMATI ABHA RANI (Alternate II) 


SHRI S. K. JAGWANI 
DR VASANTHA THAKUR (Alternate) 


SHRI MANISH SARDA 
SHRI RAJESH MANOCHA (Alternate) 
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Organization 


Ministry of Railways, Lucknow 


Nayara Energy Limited, Mumbai 


Oil and Natural Gas Corporation Limited, New Delhi 


Petroleum and Explosives Safety Organization, Nagpur 


Reliance Industries Limited, Mumbai 


Society of Indian Automobile Manufacturers (SIAM), 
New Delhi 


Tata Motors Limited, Pune 


TVS Motor Company Limited, Hosur 


In Personal Capacity (Flat No. 1002, Raheja Heights, 
D - Wing, off Gen A. K. Vaidya Marg, Dindoshi, 
Dalad East Mumbai - 400097) 


BIS Directorate General 


Representative(s) 


SHRI RAJESH SRIVASTAVA 
SHRIMATI SONAM GUPTA (Alternate) 


SHRI MRIGANKA TARAFDAR 
SHRI PRATIK SHAH (Alternate I) 
SHRI SABYASACHI KUMAR (Alternate IT) 


SHRI GOUR MOHAN DASS 
SHRIMATI LEENA JOHN (Alternate I) 
SHRI DINESH S. R. REDDY KAKUTURI (Alternate IT) 


SHRI VIVEK KUMAR 
SHRIH. P. SANGOLE (Alternate) 


SHRI BALASUBRAMANIAN K. 
SHRI SANJAI TIWARI (Alternate) 


SHRI PRASHANT KUMAR BANERJEE 
DR SANDEEP GARG (Alternate I) 
SHRI DIWIT PRAJAPATI (Alternate IT) 


SHRI SETHURAMALINGAM TYAGARAJAN 
SHRI GOWRISHANKAR P. S. (Alternate) 


DR JABEZ DHINAGAR 
SHRIM .S. ANAND KUMAR (Alternate) 


DR Y. P. RAO 


SHRIMATI MEENAL PASSI, SCIENTIST ‘F’/ 
SENIOR DIRECTOR AND HEAD (PETROLEUM, 
COAL AND RELATED PRODUCTS) [REPRESENTING 
DIRECTOR GENERAL (Ex-officio)] 


Member Secretary 
SHRIMATI KREETI DAS 
SCIENTIST ‘C’/DEPUTY DIRECTOR 
(PETROLEUM, COAL AND RELATED PRODUCTS), BIS 


Sub Committee for Automotive, Aviation and Industrial Fuels, PCD 03 : 05 


Organization 
In Personal Capacity (Tower 8, Flat 12 B, Beverly 
Park, Sector 14, Koparkhairane, Opposite 


Reliance foundation school, Gate 4,Navi 
Mumbai — 400 709 


Automotive Research Association of India, Pune 


Bharat Petroleum Corporation Limited, Mumbai 


Representative 


DR M.O. GARG (Convenor) 


SHRI M. A. BAWASE 


SHRI M. I. JAMADAR (Alternate) 


SHRI CHAKO M. JOSE 


SHRI SIDDHARTHA MITRA (Alternate) 


Organization 


Biogas Forum India, New Delhi 
Centre for High Technology, New Delhi 


CSIR - Indian Institute of Petroleum, Dehradun 


Engineers India Limited, New Delhi 
Federation of Indian Petroleum Industry, New Delhi 


GAIL (India) Limited, New Delhi 


Hindustan Petroleum Corporation Limited, Mumbai 


Indian Farmers Fertilizer Cooperative Limited, 
Prayagraj 


Indian Oil Corporation (R $ D Centre), Faridabad 

Indian Oil Corporation Limited - Refineries and 
Pipelines Division, New Delhi 

Indraprastha Gas Limited, New Delhi 


Mangalore Refinery and Petro Chemical Limited, 
Mangalore 


Nayara Energy Limited, Mumbai 


Oil and Natural Gas Corporation Limited, New Delhi 


Oil India Limited, Duliajan 


Reliance Industries Limited, Mumbai 


Society of Indian Automobile Manufacturers 
(SIAM), New Delhi 


Tata Motors Limited, Pune 


Total Oil India Private Limited, New Delhi 
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SHRI GANESH PRASAD 
SHRI D. L. N. SASTRI 


SHRI AJIT KUMAR JHA 
SHRI NITIN KUMAR MISHRA (Alternate) 


SHRI ELECHERAN KUMAR 
SHRI SANTOSH DHAKU BHOGALE (Alternate I) 
SHRI SHITANSHU PATI TRIATHI (Alternate IT) 


SHRI C. N. SHAH 
DR M. SUBRAMANIAN 
SHRI M. SITHANATHAN (Alternate) 


SHRI ASHISH KUMAR JAIN 
SHRIS. BHAR (Alternate) 


SHRI P. K. PANDEY 
SHRI RAHUL NIGAM (Alternate) 


SHRIMATI ANITHA SHETTY 
SHRI UDAY B. (Alternate) 


SHRI MRIGANKA TARAFDAR 
SHRI PRATIK SHAH (Alternate I) 


SHRI SABYASACHI KUMAR (Alternate 11) 
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SHRI DINESH S. R. REDDY KAKUTURI (Alternate Il) 
SHRI D. BOSE 
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Bureau of Indian Standards 


BIS is a statutory institution established under the Bureau of Indian Standards Act, 2016 to promote harmonious 
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